The incidence of low birthweight has been related to smoking prevalence in each social group using published data for 1984. The attributable risk of low birthweight has been estimated, based on a relative risk of 2 for mothers who smoke during pregnancy. Assuming 12-5% of cigarette smokers stopped smoking during pregnancy, 18-1% of all low weight births were caused by maternal smoking in 1984. The percentage for most social groups was similar. The overall attributable risk from smoking was estimated to be 12-7 low weight births per 1000 total births, with a further 12*1 per 1000 due to other factors acting in a socioeconomic gradient. We estimate that the minimum attainable low birthweight incidence in 1984 was 45-4 per 1000 total births, based on the lowest observed incidence, corrected for smoking prevalence, which was in social group II. We recommend the addition of maternal smoking information to the Korner maternity clinical options data set, to enable an accurate assessment of the risks and to provide local monitoring of initiatives to reduce smoking prevalence during pregnancy.
The consequences of maternal smoking on the developing fetus are well established, in terms of both morbidity and mortality. The topic has been reassessed in the latest report on the health consequences of smoking by the Royal College of Physicians.' The prevalence of cigarette smoking among women has decreased from 38% to 32% between 1976 and 1984,2 whereas late fetal and neonatal mortality have decreased much more. This suggests that smoking in pregnancy is now a relatively more important factor in poor outcome.
In 1984, 7% of total births in England and Wales weighed less than 2500 g. The relative risk of producing a low birthweight baby (< 2500 g) has been shown in several studies to be approximately 2-0 for mothers who smoke. 3 The risk is independent of the other known risk associations, including previous pregnancy history, parity, maternal height and weight, social class, and race.4 The neonatal complications and the later effects on development have been summarised in a recent review of intrauterine growth retardation. 5 Since smoking is an independent factor, attributable risk can be estimated using the relative risk of low birthweight for smokers. This will give an indication of the number of low weight births which could be avoided by cessation of smoking during pregnancy.
Method
An assessment can be made of the contribution of maternal smoking to low birthweight incidence using routine data. Smoking prevalence is available for the six categories of the collapsed version of the Registrar General's socioeconomic classification as routine data from the Office of Population Censuses and Surveys (OPCS).2 Tables of birthweight for each of the six social classes in 1984 have been published in an OPCS Monitor6 but contained errors which were subsequently corrected.9 It was assumed that the socioeconomic and social class categories included similar people; the six categories will be termed social groups in this paper. The low birthweight incidence data were linked to the smoking prevalence data for each group. The following assumptions were made: These assumptions are based on information currently available. Subsequent studies may lead to their reappraisal. The expected low birthweight risk for each social group, if smoking were the only cause, was calculated as follows: Each group's risk, R = (p x 2 0) + [(1 -p) x I10] Where: P = estimated proportion smoking during pregnancy 2-0 = smokers' relative risk of producing a low birthweight baby Ip = estimated proportion non-smoking during pregnancy 1-0 = non-smokers' relative risk The proportion, p, was estimated for each group by reducing the smoking prevalence recorded in the General Household Survey2 by 12-5%, that is, multiplying by 0 875. As an example, the estimated proportion in group IV smoking during pregnancy was 32-375% (37% x 0.875). The expected risk, R, was (0-32375 x 2-0) + (0-67625 x I 0) = 1*32375.
If no member of a group smoked, the expected risk, R, would be 100 for that group. The population's minimum risk was calculated by dividing each group's observed low birthweight incidence by its expected risk, R (if smoking were the only extra factor). This gave the expected incidence for each group if no member smoked. The lowest resulting incidence occurred in group II, which was therefore used as the population's minimum incidence for 1984. The expected incidence for each group, if smoking were the only excess risk factor, was calculated by multiplying this minimum by each group's expected risk, R. The difference between the resulting expected incidence and the population minimum incidence gave the group's smoking related incidence, which was the attributable risk. The observed incidence minus the expected incidence gave the group's excess incidence due to the other factors.
Unweighed births, non-I to V births, and illegitimate births were not detailed separately due to lack of data on weight, smoking prevalence or social group. These births comprised 20-96% of total births in 1984: 0-12% unweighed; 3-52% not grouped (legitimate); 17-32% not grouped (illegitimate). Some were more likely to be at higher risk of low birthweight, due to several factors, including maternal smoking. The effect on these births, except those Roger J Simpson and N G Armand Smith unweighed, was taken into account in the total population data.
Results
The prevalence of cigarette smoking among women in 1984, the estimated prevalence of smoking during pregnancy (observed prevalence multiplied by 0-875), and the incidence of low birthweight are shown in table 1 for each social group.
The estimated smoking prevalence for each group during pregnancy was used to calculate the expected risk, R (if smoking were the only excess risk factor), which in turn was used to estimate the contribution of smoking to each group's observed low birthweight incidence. Table 2 shows the estimated 1984 population minimum incidence and the expected incidence in each group if smoking were the only excess factor. The estimated smoking related incidence and the excess incidence related to other factors are also shown for each group.
The table shows that the estimated excess incidence of low birthweight due to cigarette smoking varied between 6-0 and 14 7 per 1000 total births, depending on the group, with an overall incidence of 12 7 per 1000. Group I had an excess incidence due to other factors of 5-9 per 1000, and group V had an excess of 25-7 per 1000 total births. This excess due to other factors in each group might be caused by differences compared with group II in the distributions of maternal age, height, parity, alcohol consumption, or any other factors associated with increased risk of low birthweight.
The contribution of smoking and other factors can be calculated from the data in table 2, by applying the estimated incidence rates to the observed number of low weight births in each group. For example, overall 12 7 out of every 70-2 low weight births (I8 1 %) were caused by maternal smoking and 12 1 out of 70-2 (17 2%) were associated with other excess factors. The total number of low weight births due to smoking was 8119 (18 1% of total births), the percentage ranging from 10-5% to 20-9%, as shown in table 3. This table shows that smoking was associated with a similar proportion of low weight births in groups II to V, despite the variation in smoking prevalence. This has been shown previously by regression analysis of data from a large birth cohort.8 The lower proportion in group I suggests a difference in the effect of smoking, perhaps because of the lower average cigarette consumption of this group.2
Discussion
Smoking in pregnancy gives twice the risk of low birthweight, which in turn is associated with an increased mortality risk. The perinatal mortality rate in England and Wales in 1984 was 10-1 per 1000 total births, and infant mortality was 9 3 per 1000 live births.9 In the low birthweight group (<2500 g), perinatal mortality was 92-6 and infant mortality was 66-8. Maternal smoking not only decreases birthweight but also increases the risk of spontaneous abortion, fetal death, and neonatal death directly with level of cigarette consumption. There is an increased risk for the mother of abruptio placentae, placenta praevia, early or late bleeding, premature and prolonged rupture ofmembranes, and preterm delivery. All these complications are associated with high perinatal loss. Risk ofpre-eclampsia is decreased by smoking, but ifit occurs the risk of perinatal mortality is greatly increased.4 A relative risk of 1 28 was found for late fetal and neonatal death in pregnancies subjected to maternal smoking in the British Perinatal Mortality Survey.'0 This is less than the relative risk of two for 225 226 low birthweight, indicating that the low weight births due to smoking are at less risk of death than the low weight births due to other factors. It has been shown that smoking related low weight births are on average heavier than other low weight births, which may partly explain the different mortality experience. 3 We have linked published relative risks and routine data in order to estimate the numbers of low weight births that were caused by maternal smoking in 1984. The assumptions we made have been given in the method section.
The population's minimum incidence of low birthweight in 1984 was estimated to be 45 4 per 1000 total births (64-7% of low weight births). We estimated that 12 7 per 1000 total births (18-1% oflow weight births) were associated with maternal smoking; this association has been shown to be causal in several studies.4 Some of these low weight births were due to prematurity, since smoking causes 11-14% of premature births.4 The incidence associated with other factors, acting in a socioeconomic gradient, amounted to 12-1 per 1000 total births (17 2% of low weight births). This excess incidence should not be interpreted as being caused by socioeconomic grouping; the dangers in attributing observations of fetal and neonatal health to social factors have been summarised recently. " The same method was used with 1982 data, the details of which have not been shown in this paper. The estimated 1982 population minimum incidence was 45 7, compared with 45-4 in 1984. The percentage of low weight births attributable to smoking in 1982 was 18-9%, compared with 181 % in 1984. Smoking prevalence decreased from 33% to 32% between 1982 and 1984, and so we conclude that the results have not been subject to errors caused by the use of published data generated from samples of births and population.
Disappointingly, recent publications continue to overlook the effect of maternal smoking. One controlled trial on screening for "small-for-dates" babies studied "low risk" mothers using ultrasound examination.82 Matching produced 27% smokers in each group. Therefore a factor giving a relative risk of two was matched in so called "low risk" groups.
Information about smoking behaviour and attitudes is available. A recent national survey showed that 70% of smokers have tried to stop, of whom half have made at least three attempts. 13 When questioned, 50% of the smokers in the survey wanted, and were resolved to try, to give up, while a further 20% were undecided. Among the ex-smokers, 53% had found no difficulty in giving up, 41% had found it easier than expected; 61 % felt better as a result of giving up and 25% felt no change. 3 Since the desire to stop smoking seems to be so widespread, we believe all health professionals must take oppportunities to support Roger J Simpson and N G Armand Smith this. Effective help is available, from individual through to group strategies, and Health District programmes. 4 Intervention to promote cessation of smoking during pregnancy has been shown to be possible. A large randomised controlled trial in Baltimore, USA, involving 935 pregnant smokers has recently been reported.'5 The women in the treatment group received regular, visits, telephone calls, and information by post to help cessation of smoking. They were required to provide regular feedback about their progress. Evaluation in the eighth month of pregnancy included biochemical assessment using salivary thiocyanate levels. In the treatment group, 43% had stopped smoking compared with 20% in the control group. The treatment group's mean birthweight was 92 g more than that of the control group, statistically significant at the 5% level. The proportion of births weighing less than 2500 g was 6-8% (treatment) and 8-9% (controls), which was not statistically significant. However, such a reduction could reach the 5% significance level only in a much larger trial of pregnant smokers. The finding of the British Perinatal Mortality Study'0 regarding similar outcomes to those for non-smokers if smoking ceased by the fourth month was supported in this study. In Britain, the National Perinatal Epidemiology Unit is investigating the effect of social support intervention during pregnancy on the subsequent birthweight distribution for mothers already at increased risk of low birthweight.'6 Table 4 shows our estimates of the effect of increasing non-smoking prevalence during pregnancy from the 1984 prevalence we have used. This gives an indication of the impact cessation of smoking could have on the numbers of low weight births in England and Wales.
The recent Korner recommendations do not mention maternal smoking in the maternity clinical options data set. 17 We recommend the inclusion ofthis information; it would provide accurate prevalence Maternal smoking and low birthweight: implications for antenatal care data which could be linked to the outcome measures already recommended in the Korner minimum data set. It would allow the monitoring oflocal initiatives to reduce smoking prevalence during pregnancy and demonstrate the improved outcomes that we anticipate.
